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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electric 
discharge lamp for making its function nicely without 
generating any deformation, etc., in an airtight container 
as the result of specifying such a condition as capable of 
forming in a good shape, a pair of electrode in which a 
coil is wound near the tip end of an electrode shaft. 
SOLUTION: Relationship between a length L of 
projection from the coil 10 of an electrode shaft 9 and 
the diameter &phiv; of the electrode shaft 9 is regulated 
as '0.70<L/&phiv;<1.30' and arc discharge is nicely ; 
transferred from the coil 10 to the tip end part of the 
electrode shaft 9 within a range in which heating of an 
electrode 6 can be nicely reduced. Relationship between 
the electric current density J of the electrode shaft 9 
and the total sectional area Sn of the coil 10 is regulated 
as 'O^O^J/Snie.O 1 so as to control the temperature of 
the tip end part of the electrode 6 in a proper range. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The discharge medium and; electrode shaft which were enclosed with the tight container 
which has translucency, and; tight container, Have respectively the coil wound near the tip of an 
electrode shaft, and the closure is separately carried out to the both ends of a tight container. If it has the 
electrode of a pair and; which alternating current energizes and is protrusion length [ from the coil of 
diameter / of an electrode shaft / phi [mm], and the point of an electrode shaft ] L [mm], current density 
[ of an electrode shaft ] J [A/mm2], and the gross area Sn of a coil [mm2] The discharge lamp 
characterized by having satisfied 0.70 <= L/phi <=1. 300.20 <=J/Sn<=6.0. 

[Claim 2] The discharge lamp according to claim 1 characterized by the inside loads of a tight container 
being 30-70 [W/cm2]. 

[Claim 3] It has the AC power supply and; which were connected to the electrode of the discharge lamp 
equipped with the tight container which has translucency and enclosed the discharge medium, and the 
electrode of the pair by which has respectively the electrode shaft around which the coil was wound near 
the tip, and the closure was separately carried out to the both ends of a tight container, and; discharge 
lamp. Diameter [ of the electrode shaft of a discharge lamp ] phi [mm], If alternating current A [A] 
which the gross area Sn [mm2] and AC power supply of protrusion length [ from the coil of cross- 
section / of an electrode shaft / S [mm2] and the point of an electrode shaft ] L [mm] and a coil output 
The lamp lighting device characterized by having satisfied 0.70 <= L/phi <=1. 300.20 <=(A/S)/Sn<=6.0. 
[Claim 4] The lamp lighting device characterized by having the AC power supply connected to the 
electrode of a discharge lamp and; discharge lamp according to claim 1, and;. 
[Claim 5] Floodlighting equipment characterized by having the reflecting plate which reflects the 
synchrotron orbital radiation of a discharge lamp and; discharge lamp according to claim 1, and;. 
[Claim 6] Image projection equipment characterized by having an image arrangement means to locate a 
penetrable image in the location where the flux of light is floodlighted from floodlighting equipment 
according to claim 5 and; floodlighting equipment, and;. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a discharge lamp, a lamp lighting device, floodlighting 

equipment, and image projection equipment. 

[0002] 

[Description of the Prior Art] Discharge lamps, such as a metal halide lamp of a short arc, are used for 
the light source of OHP (Over-Head Projector) which is for example, image projection equipment. Such 
a discharge lamp has the bulb formed with quartz glass as a tight container, rare gas, such as metal 
halide and mercury, is enclosed with the interior of this bulb as a discharge medium, and the closure of 
the electrode of a pair is carried out to the both ends of a bulb. If alternating current is energized to these 
electrodes, about the gap of an electrode, a discharge medium will generate discharge breakdown and 
will emit light. 

[0003] Although various configurations exist also as an electrode of the above discharge lamps, there are 
some which wound the coil near the tip of an electrode shaft, for example. Thus, if a coil is wound 
around an electrode shaft, generation of heat of an electrode shaft can be reduced and emission can be 
raised. Moreover, since an electrode shaft can be minor-diameter-ized, a discharge lamp can also be 
miniaturized. 
[0004] 

[Problem(s) to be Solved by the Invention] In order that the above discharge lamps may realize exoergic 
reduction of an electrode shaft, improvement in emission, minor diameter-ization of an electrode shaft, 
etc., they wind a coil near the tip of an electrode shaft, and form the electrode. 
[0005] However, unless such structure is formed proper, an electrode tip may not fully carry out a 
temperature up during lighting of a discharge lamp, for example. In this case, it may generate between 
coils, without arc discharge shifting to the point of an electrode shaft, and a bulb may deform according 
to specific distorted generating. 

[0006] Then, this invention aims at offering the discharge lamp with which the electrode of the structure 
which wound the coil near the tip of an electrode shaft is formed proper, the lamp lighting device using 
this discharge lamp, floodlighting equipment, and image projection equipment. 
[0007] 

[Means for Solving the Problem] The discharge medium and; electrode shaft with which the discharge 
lamp according to claim 1 was enclosed with the tight container which has translucency, and; tight 
container, Have respectively the coil wound near the tip of an electrode shaft, and the closure is 
separately carried out to the both ends of a tight container. If it has the electrode of a pair and; which 
alternating current energizes and is protrusion length [ from the coil of diameter / of an electrode shaft / 
phi [mm], and the point of an electrode shaft ] L [mm], current density [ of an electrode shaft ] J 
[A/mm2], and the gross area Sn of a coil [mm2] 0.70 <= L/phi <=1. 300.20 <=J/Sn<=6.0 are satisfied. 
Therefore, if alternating current energizes to the electrode of a pair, arc discharge occurs in inter- 
electrode [ of these pairs ], and about the gap, a discharge medium will generate discharge breakdown 
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and light will be emitted. Thus, since the electrode of a pair which generates arc discharge is formed in 
the structure which wound the coil near the tip of an electrode shaft, generation of heat of an electrode 
shaft is reduced, emission improves, and an electrode shaft is minor-diameter-ized. Since the conditions 
which form such an electrode in a proper configuration are specified, a discharge lamp functions good. 
That is, since relation with the diameter phi of the protrusion length L from the coil of the point of an 
electrode shaft and an electrode shaft is specified, arc discharge shifts to the point of an electrode shaft 
good from a coil in the range which can reduce generation of heat of an electrode good. Furthermore, 
since the current density J of an electrode shaft and relation with the gross area Sn of a coil are specified, 
it is controlled by the range where the temperature of the point of an electrode is proper. 
[0008] A discharge lamp according to claim 2 is a discharge lamp according to claim 1, and the inside 
loads of a tight container are 30-70 [W/cm2]. Therefore, even if such an inside load acts on a tight 
container, the condition of an electrode is maintained good. 

[0009] The tight container which a lamp lighting device according to claim 3 has translucency, and 
enclosed the discharge medium, It has the AC power supply and; which were connected to the electrode 
of the discharge lamp equipped with the electrode of the pair by which has respectively the electrode 
shaft around which the coil was wound near the tip, and the closure was separately carried out to the 
both ends of a tight container, and; discharge lamp. If alternating current A [A] which the gross area Sn 
[mm2] and AC power supply of protrusion length [ from the coil of diameter / of the electrode shaft of a 
discharge lamp / phi [mm] and cross-section / of an electrode shaft / S [mm2] and the point of an 
electrode shaft ] L [mm] and a coil output 0.70 <= L/phi <=1. 300.20 <=(A/S)/Sn<=6.0 are satisfied. 
Therefore, if AC power supply energizes alternating current to the electrode of the both ends of a 
discharge lamp, about the gap of the electrode of a pair, a discharge lamp will make a discharge medium 
generate discharge breakdown, and will emit light. Thus, since the electrode of the pair of the discharge 
lamp which generates arc discharge is formed in the structure which wound the coil near the tip of an 
electrode shaft, generation of heat of an electrode shaft is reduced, emission improves, and an electrode 
shaft is minor-diameter-ized. Since the conditions which form the electrode of such a discharge lamp in 
a proper configuration are specified, a discharge lamp functions good. That is, since relation with the 
diameter phi of the protrusion length L from the coil of the point of an electrode shaft and an electrode 
shaft is specified, arc discharge shifts to the point of an electrode shaft good from a coil in the range 
which can reduce generation of heat of an electrode good. Furthermore, Since the relation between the 
cross section S of the alternating current A which AC power supply outputs, and an electrode shaft, and 
the gross area Sn of a coil is specified, it is controlled by the range where the temperature of the point of 
an electrode is proper. 

[0010] The lamp lighting device according to claim 4 is equipped with the AC power supply and; which 
were connected to the electrode of a discharge lamp and; discharge lamp according to claim 1 . 
Therefore, if AC power supply energizes alternating current to the electrode of the both ends of a 
discharge lamp, about the gap of the electrode of a pair, a discharge lamp will make a discharge medium 
generate discharge breakdown, and will emit light. Since the conditions which form the electrode of 
such a discharge lamp in a proper configuration are specified, arc discharge shifts to the point of an 
electrode shaft good from a coil in the range which can reduce generation of heat of an electrode good, 
and the temperature of the point of an electrode is controlled by the proper range. 
[001 1] Floodlighting equipment according to claim 5 is equipped with the reflecting plate and; which 
reflect the synchrotron orbital radiation of a discharge lamp and; discharge lamp according to claim 1. 
Therefore, since the synchrotron orbital radiation of a discharge lamp is reflected by the reflecting plate, 
the synchrotron orbital radiation of a discharge lamp is floodlighted in the specific direction according to 
the optical property of a reflecting plate. 

[0012] Image projection equipment according to claim 6 is equipped with the image arrangement means 
and; which locate a penetrable image in the location where the flux of light is floodlighted from 
floodlighting equipment according to claim 5 and; floodlighting equipment. Therefore, since an image 
arrangement means locates a penetrable image in the location where the flux of light is floodlighted 
from floodlighting equipment, an image will be displayed if the transmitted light is projected on a 
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transparency type and reflective-type screen. 

[0013] In each above invention, the bulb formed with quartz glass is permitted as a tight container, for 
example. A discharge medium permits metal halide, mercury, a xenon, etc. that what is necessary is just 
the medium which emits light by discharge breakdown. As image projection equipment, the so-called 
OHP, a liquid crystal projector, liquid crystal projector television, etc. are permitted. An image 
arrangement means permits the contact glass with which an OHP sheet is laid, the liquid crystal panel 
driven with a liquid crystal driving gear that what is necessary is just what can arrange a penetrable 
image in a predetermined location. 
[0014] 

[Embodiment of the Invention] The gestalt of operation of the 1st of this invention is explained with 
reference to drawing 1 and drawing 2 . Drawing 1 shows the important section of a discharge lamp, and 
the sectional view in which (a) shows the whole abbreviation for an electrode, and (b) are the sectional 
views showing the point of an electrode. Drawing 2 is the typical sectional view of a lamp lighting 
device which connected a discharge lamp and AC power supply. The lamp lighting device 1 is equipped 
with a discharge lamp 2 and AC power supply 3 in drawing. It is the metal halide lamp of a short arc, 
and the discharge lamp 2 is equipped with the tight container 4, the discharge medium 5 enclosed with 
the tight container 4, and the electrode 6 of the pair by which the closure was separately carried out to 
the both ends of a tight container 4. 

[0015] The tight container 4 is formed with quartz glass, and is transparent and colorless to the whole, 
and discharge space is an abbreviation globular form. The discharge medium 5 mixes in the rare gas of 
an argon the metal halide which is the medium which emits light by discharge breakdown, for example, 
is a luminescence metal, and the mercury which is a buffer metal. Metal halide contains for example, the 
dysprosium Dy, Indium In, Thallium Tl, Caesium Cs, Tin Sn 5 etc. 

[0016] The closure of the electrode 6 of a pair is separately carried out to the both ends of a tight 
container 4, and it has countered about the gap of 1 .5mm - about 10mm. such an electrode 6 - the 
connection terminal 7 and a metallic foil - a conductor 8, the electrode shaft 9, and a coil 10 - 
respectively - having --****-- the connection terminal 7 and a metallic foil - it connects in order and 
the closure of a conductor 8 and the electrode shaft 9 is carried out to the interior of the both ends of a 
tight container 4. For this reason, the electrode shaft 9 has projected to the discharge space of a tight 
container 4, and the coil 10 is wound near the tip of the electrode shaft 9 projected to this discharge 
space. 

[0017] In addition, the both ends of a discharge lamp 2 are separately equipped with the mouthpiece 1 1 
of a pair, and the connection terminal 7 of an electrode 6 has penetrated these mouthpieces 11. Thus, the 
male screw is formed in the connection terminal 7 of the electrode 6 projected to the both ends of a 
discharge lamp 2, and the male screw of these connection terminals 7 is equipped with the knurled nut 
12 free [ attachment and detachment ]. 

[0018] Since the terminal assembly 13 of another object is stuck to the gap of these knurled nuts 12 and 
mouthpieces 1 1 by pressure and AC power supply 3 is connected to this terminal assembly 13 with 
wiring 14, this AC power supply 3 is connected to the electrode 6 of the both ends of a discharge lamp 

[0019] If it is protrusion length [ from the coil 10 of diameter / of the electrode shaft 9 of a discharge 
lamp 2 / phi [mm] and the point of the electrode shaft 9 ] L [mm], current density [ of the electrode shaft 
9 ] J [A/mm2], and the gross area Sn of a coil 10 [mm2], the above lamp lighting devices 1 of structure 
are formed so that 0.70 <= L/phi <=1 .300.20 <=J/Sn<=6.0 may be satisfied. 

[0020] In addition, current density [ of the electrode shaft 9 ] J [A/mm2] does the division of the rated 
current A [A] energized to an electrode 6 by cross-section [ of the electrode shaft 9 ] S [mm2], and this 
of it is the same as that of what did the division of the alternating current which AC power supply 3 
outputs by cross-section [ of the electrode shaft 9 ] S [mm2]. Since the gross area Sn of a coil 10 is the 
cross-section x number of turns of the lead wire which forms a coil 10, it is equivalent to "S1+S2+-- 
+S9" here. Moreover, the wall loads of the discharge lamp 2 by the alternating current of AC power 
supply 3 are 30-70 [W/cm2]. 
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[0021] An operation of the gestalt of above-mentioned operation is explained. The lamp lighting device 
1 turns on a discharge lamp 2 by the alternating current which AC power supply 3 outputs. In that case, 
since AC power supply 3 energizes alternating current to the electrode 6 of the pair of a discharge lamp 
2, about the gap of these electrodes 6, the discharge medium 5 generates discharge breakdown and emits 
light. 

[0022] by the way, the lamp lighting device 1 of the gestalt of this operation - protrusion length [ from 
the coil 10 of diameter / of the electrode shaft 9 / phi [mm], and the point of this electrode shaft 9 ] L 
[mm] — "0.70 <= L/phi" — since relation is satisfied — generation of heat of an electrode — good — it can 
decrease — "L/phi <=1.30" — since relation is satisfied, arc discharge shifts to the point of the electrode 
shaft 9 good from a coil 10. the current density J of an electrode shaft, and the gross area Sn of a coil — 
"0.20 <=J/Sn<=6.0" - since relation is satisfied, it is controlled by the range where the temperature of 
the point of an electrode 6 is proper. 

[0023] That is, since the tip of an electrode 6 fully carries out a temperature up during lighting since the 
electrode 6 is formed in proper structure, and arc discharge shifts to the point of the electrode shaft 9 
good from a coil 10, a specific distortion does not generate the discharge lamp 2 of the gestalt of this 
operation in a tight container 4. 

[0024] Next, experimental data is explained, in addition, various kinds of discharge lamps 2 from which 
"L/phi" mentioned above in this experiment and "J/Sn" were made different — each two or more 
preparation carrying out -- continuation lighting - carrying out — That to which the life was exhausted 
within 20000 hours was made into the defect. 
[0025] 
[Table 1] 
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[0026] the discharge lamp 2 of this invention above -- "0.70 <= L/phi <=1.30" and "0.20 
<=J/Sn<=6.0" ~ when relation was satisfied, it became clear that a defect incidence rate is low to the 
degree of pole, more - desirable -- "0.85 <= L/phi <=1.15" and "0.10 <=J/Sn<=4.0" -- it was satisfying 
relation, and when satisfying these relation, the defect incidence rate was "0." in addition, the current 
density J of the electrode shaft 9 - "4.0<=J<=10.0" - when specifying in the range, it was checked that 
emission of emission is also improvable in the range which can fully maintain the life of a discharge 
lamp 2. 

[0027] Below, the gestalt of operation of the 2nd of this invention is explained with reference to drawin g 
3 . Drawing 3 is the typical sectional view of floodlighting equipment. In addition, the same part as the 
gestalt of the 1st operation mentioned above in the gestalt of various kinds of operations shown below 
from this attaches the same sign using the same name. In drawing, floodlighting equipment 21 is 
equipped with the lamp lighting device 1 and the reflecting plate 22, and the reflecting plate 22 is being 
fixed to the end of a discharge lamp 2 by the ceramic adhesives 23. A cross-section configuration serves 
as a parabola, as for the reflecting plate 22, the mirror plane 24 of the rotation curved surface which 
carried out opening to the method of outside is formed, and the point of a discharge lamp 2 emitting 
light is located in the focus of this mirror plane 24. 

[0028] An operation of the gestalt of above-mentioned operation is explained. Floodlighting equipment 
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21 turns on a discharge lamp 2 by the alternating current which AC power supply 3 outputs, reflects the 
light according to the mirror plane 24 of a reflecting plate 22, and floodlights it to one side. Since the 
electrode 6 is formed in the proper configuration, the discharge lamp 2 which is the light source can 
function on fitness, and it can floodlight floodlighting equipment 21 efficient. 

[0029] Below, the gestalt of operation of the 3rd of this invention is explained with reference to drawing 
4 . Drawing 4 is the typical sectional view of image projection equipment. In drawing, image projection 
equipment 31 has floodlighting equipment 21, the liquid crystal panel 32 which is an image arrangement 
means, the image formation optical system 33, and the transparency type screen 34, and this is arranged 
in order inside the body housing 35. The liquid crystal driving gear 36 is connected to the liquid crystal 
panel 32, and the liquid crystal driving gear 36 and AC power supply 3 are connected to the source 
power supply 37. 

[0030] A liquid crystal panel 32 is a liquid crystal panel of a dot matrix, and the color filter of RGB 
(Red, Green, Blue) is joined to one. Since the liquid crystal driving gear 36 carries out closing motion 
control of the liquid crystal shutter of a liquid crystal panel 32 corresponding to the image data of RGB 
inputted from the outside, it colors a liquid crystal panel 32 RGB while it penetrates alternatively the 
flux of light floodlighted from floodlighting equipment 21. 

[0031] An operation of the gestalt of above-mentioned operation is explained. Image projection 
equipment 31 drives a liquid crystal panel 32 with the liquid crystal driving gear 36 corresponding to 
image data, and makes the flux of light floodlighted from floodlighting equipment 21 penetrate 
alternatively with a liquid crystal panel 32. Thus, since the transmitted flux of light consists of a RGB 
component corresponding to image data and this is projected on the transparency type screen 34 by the 
image formation optical system 33, a color picture is expressed as a RGB method here. Since the 
electrode 6 is formed in the proper configuration, the discharge lamp 2 which is the light source can 
function on fitness, and image projection equipment 31 can project an image efficient. 
[0032] 

[Effect of the Invention] Since the relation between the cross section of an electrode shaft and the rated 
current energized to an electrode is specified according to invention of claims 1 and 2 Since the relation 
between the protrusion length from the coil of the point of an electrode shaft and the diameter of an 
electrode shaft is specified Since arc discharge can be made to shift to the point of an electrode shaft 
good from a coil in the range which can reduce generation of heat of an electrode good and the relation 
between the current density of an electrode shaft and the gross area of a coil is specified The temperature 
of the point of an electrode can be controlled in the proper range, and the discharge lamp which 
functions good can be offered. 

[0033] Since the conditions on which AC power supply energizes alternating current to a discharge 
lamp, and forms the electrode of this discharge lamp in a good configuration are specified according to 
invention of claims 3 and 4, the lamp lighting device on which a discharge lamp functions good can be 
offered. 

[0034] Since the conditions which a reflecting plate reflects the synchrotron orbital radiation of a 
discharge lamp, and form the electrode of this discharge lamp in a good configuration are specified 
according to invention of claim 5, the floodlighting equipment on which a discharge lamp Amotions 
good can be offered. 

[0035] Since the conditions which can display an image if the transmitted light projects on a 
transparency type and reflective-type screen, and form the electrode of the discharge lamp of 
floodlighting equipment in a good configuration since an image arrangement means locates a penetrable 
image in the location where the flux of light is floodlighted from floodlighting equipment according to 
invention of claim 6 are specified, the image projection equipment on which floodlighting equipment 
functions good can offer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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